Cleavage of thyroxine-binding globulin during cardiopulmonary bypass.
Thyroxine-binding globulin (TBG) is a noninhibitory member of the serine protease inhibitor (serpin) superfamily. A characteristic serpin cleavage product of TBG has been demonstrated in sera of septic patients. We find that a similar cleavage product appears in serum during the rapid decline of immunoassayable TBG and thyroxine (T(4)) that is associated with the inflammatory response to cardiopulmonary bypass (CPB). In vitro cleavage of TBG by the serine protease, neutrophil elastase induces a conformational change that has previously been shown to weaken affinity for T(4.) In vitro protease cleavage also decreases immunoassayable TBG, probably because the conformational change decreases the availability of the TBG epitopes to the measuring antibody. Thus, the rapid decrease in immunoassayable TBG concentration previously attributed to accelerated clearance is caused in part by the proteolytic cleavage per se. The evidence for proteolysis of TBG concurrent with the decrease in serum T(4) during CPB is consistent with the proposed release of T(4) from TBG to cells showing serine protease activity.